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TWO~DIKENSIOUAL WIWD~TUNNEL IFVESTIGATICN OF AN APPPOXIMATEEY

1 ~PERCENT-THICK NACA 66~SEEIES-TYPE AIRFOIL SECTION

WITH A DOUBLE SLOTTED FLAP

By Albert L. Braslow and Leurence K. Loftin, Jr.
SUMMARY

A two-diwensional wind-tunnel investigation was made
for the purvose of developing a sultable double slotted
flap on an anaroximately lh-oercent-thick modified
NACA 66-ser1es-tyne airfolil section. Section serodynamic
characteristics of the airfoil with various double-slotued-

flap arrangements are wmresented. o - TE -

A maxirum section 1ift coefficlient of 3.0 was obtained
for a 55° deflection of a flap arrangsment employing a
0.085h=airfoil-chord vane (vane li). The 1ift coefficients
obtained for flap configuraticns with vane |, generally
were higher than thonse obtained with the other vanes tested
and were less sensltive to changes in vane poslition and’
desflection. Standerd sirfoil leading-edge roughness ¢augsd
approximately the same decrement in maxi=xum section 1lift
coefficient for the airfcil with the flap deflected §0°
ag for the airfoil with the flap retracted. Differéent
values of the maximum section 1ift coefficiedit were obtained
at high flap deflections when the angls of attack &t which
the test was begun was not sufficiently low to Urevent

initisl alr-flow separation. : o e —

IKTRODUCTION

Tests wers made in the ILerngley two-dimensional loww
turbulence tunnels of an alrfoil section equipped with a
double slotted flap designed for application to a fighter-

tyve airplane. Preliminary design of the airplane
indicated that a maximum section 1ift coefficient of
approximately 5.00 was necessary 1f the salrplane were to
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have the specified landing and take-off characteristics, .
The purpose of this investligetion was to develop a sult- . .. = —
able double-slotted~-flap conflguration for use on this

airplane, . _- . ..

The tests were made of & 2lj~inch-chord model of an
Intermediate alrfoll section lormed by a straight-line
fairing between a modified WACA 66(215)-21l root section
end & modified WAGA 65.1,5)-213 tip ssction. The

investigation included the deteralnation of the &erodynamic
characteristics of the plain alrfoll section and of a -
conslderavle number of double-slotted-~flap arrangements, :
Five differ.nt vehes wePfe saployed in conjuanction with the "
double-sleobted~-flap tests. The posltion and deflection

of the vanes relative to the flap and of the flap and

vane confilgurations relative to the airfoll were varled .
In en effort to obtain & high value of the maximum sectlon R
1ift coefficlent, The results of this investigation .
indicate that a maximum ssction 1ift coefficlent of %2.00

can be obtalned with the use of & sultable double-slotted-~

flan arrancement. '

e
>

COEFRICILIFTS AND 3YI'ROLS

cy, airfoil section 1ift coefficilent .

maxlilmum airfoll section 1ift coefficient

cq airfoll section drag coefficient

c airfoll scction pltching-moment coefflicient
me /). \
at quarter chord

Ay ~airfoll section angle of attack
o} angular flap deflection
c ‘airfoll chord leagth B

q free-stream dynamic pressure
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MODEL

The airfoll tested was an intermediate profile
formed by & straight-line falring between & modified

NACA 66(215) -21l; root section and a modified”
NACA 5(112)-913 tip section. Eech of these airfoll

sections had been modified by fairing out the cusp near
the trailing edge of the upper surface with & straight

line through the tralling edze and tangent to the origlnal
airfoil contour. The lower SJrf&ce had then been modified
so that the airfoll mean 1line wss the sasme g8 that of the

original section. The 2lj-inch-chord model of the inter-
mediate section tested was made of wood. The surfaces
were painted and then sanded with MNo. 400 carborundum
paper to produce an ferodynamically snicoth finish.

The investigation was partly complete vhen it was

found that the model dld not fit the true airfoil contour
calculated from the straight-line fairing. The model was

then refaired to conform with the calculated profile. &

drawing showing the departure of the original model from
the calculated true airfoll contour is given in flgure 1.
The cealculated ordinates of the ailrfoll section are given

in table T.

The flap had a chord of 0.23c and was of cast
aluminum polished to & smootin finish. The methed of
attaching the flap to the airfoll was such that various
deflections could be obtained with any one of several
plvot points. The flap ordlnates and a draWLng of the
flep are presented in table II.

Sketches of the filve vanes tested, which wérs 8lso
of cast aluminum polished to a smooth finish, are given
in figure 2. The maxiwum projected lengths of vanes 1,
3,1 and 6 were 0,06L6c, 0.06l6c, 0.085Lc, 0.0771c,
and . oé% respectively. The method of attaching the
venes to the flap allowed considerable variation in the

posltion and deflectlion of the vanes relative to the flap.

The movement of the vane position was restricted, however,
by the necessity of haviug the double slotted flap retract '~

into the wing without interfering with the wing structure,

which had already been designed. It was also necessary

to keep the vane position fixed with respect to the flap

for all deflections of any glven flap-vane conficuration.:m"_

The ordinates of the five vanes tested are given in
tables IIT to VII.
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TESTS

This investigation was made in the Langley lwo-
dimensional low-turbulence tunnel (designated LTT) and.
the Langley two-dimensional low-turbulence préssure
tunnel (designated TDT). A brief descriptlon of these
tunnels and the methods of obtaining the data are given
in reference l., The following formulas derived Irom .
reference 1 wereo used to correct the tunnel data to free-
air Conditians. . . A, .. R .

cq = 0.9910cq4!
g = 1.0090q!
Ay = 1.015a,!

where the primed guantities ropresent the values measured
in the tunnels. ’

1ift, drag, and piltching-moment data were obtained
for the silrfoll with flap retracted. The gaps betweon the
flap and airfoil were scaled but not falred 1nto the
airfoil contour. The data werc obtalned at Reynolds

numbers of approximately 2.5 X 106, 6 x lOb, 8 x 106,

and 9 x 10° .with the model both in the original condlition
and after it had been refalred. The predicted lsnding

Reynolds number for ths dirplane was 8 x 10°, Lift and
dreg deta wore &lso_obtained with standard roughness
(reforence 1) applied to the lsading edge of the model aft

& Reynolds rumber of 6 X 106, - -

The problem of deturmining & suitable flap-vane
combinsation tov rcive the desired 1lift coefficient of
aporoximately 3.00 involved a considerable number of tests
of the model with different vanes and comblinations of vane
and flap position. Threce vanss werd originally designed
for tests with the flap, but the data obtalred with
vanes 1 and 3 indicated that tests of vanse 2 would be
of little value. When the desircd maximum section 1ift

Res
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coefflcient could not be obtained with elther vanes 1
or 3, three new vanes were developed.

In order to expedlite the required changes in the

model, most of the development tests were conducted in

the IET. Tr.e Reynolds number at whigh these tests were
performed was approximately 2.3 x 10°, the maximum '
obtainable in the LTT with a 24~inch-chord model, ST
Observations of the air flow turouga somec of the flap-vans
comblnations ware made by tuft surveys, After several
accepbtable flap end vance combinations had been determined
from tests In the LTT, the model was transferred to the

TDT for lift tests at Roynolds nuwbors of 6, 8, end 9 x 106,
The variation of the section thcHinﬂ-momeﬁt coefchlcnt
with secitlion 1ift cocfficient was «lsa determlined in the

TDT for & few flap combinations involving vanes 2 and L.

The flap design parametors varled during the tests
Included the position &nd sngle of the veane rclatlve to
the flan; ths flap deflcculon, end the positiofi of the
vane and flan conflguration relative to the airfoil.
Each combinsation of vene position &nd angle reslative to
the Tlap heas been given & configuration number, the
nuibers buginnirg with ome for cvach of the five different
vanes. The poertinent dimensions descrlbing the  various
flap and vane configuré&tions are given in table VIII.

Because of the construction features of the airplane,
it was regulred that a single pivot point be used for all
flap deflections, and the original intention was that )

plvot peint A (fig. 3) be uscd exclusively., In the
attempt to increase the maximuwm 11ift coefficlent, various

positions of flap-vane configurations with rssp. ct to the
airfoll were tostocd. Differcent pivot points were therc-
fore required to retract the flap into the airfoil. A
drawing showing tho location of the verious plvot points
rslative to the &irfcll 1is presented In figure 3. The
flap deflsctions investigated varied, in gencral, from ~

Loo to 55°,

Drawings showing the various flap-vane conflpurations
tested and thelr positlions roletive to the airfoll are s67
arran~ed thet the drawinges of & particular set of {lap
positions &end configurations precede the experiméntal
curves obtained with those combinations.
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RESULTS AND DISCUSSION

Flan Retracted

Lift and drag characteristics are given for the plain

8lrfoll in the original condition in figure li and for the
airfoll after it had bebn refailred according to the
calculated airfoil ordinates in figure 5. Refailring the
model resulted in an increase in the maximum section 1ift
coefficlent of approximately 0.0l at the landing Reynolds
number., In both the original and refaired conditions an
incre&se in maximum 1ift was observed as the Reynolds

number was varied from 2,3 x.106 to 6 x 106. Ag the
fieynolds number was further increased to 9 x 10°, 1little
change in the-maximum section 1ift coefficient was noted.

The minimum section drag ceeflficient at a Reynolds
numoer of 9 X 106 was approximately 0,0035 for the model
in both conditions (figs.li and 5). Application of
standsard roughness to the airfoll leading edgs caused an
increase in the values of cqg #8imllsr to that found for
the NACA €b-series airfolls of compsrable thickness
(reference 1),

Flap Deflected

Lift and pltching-moment chearacteristics of the
airfoil with various double~slotted-flap combinations
and drawings of the combinations tested are presented in
firures 6 to 19.

Comparison of venes.- Lift data for the alrfoil-flap
combinatlon employing vene 1 at_flap?deflectipns_from
0% to 55° gape rresented in figure 7(a) at & Reynolds
number of 2.3 X 10°, The effect on the 1ift- charac-

teristics of increasing the Reynclds number from 2.3 x lQé

to 9 x 106 is shown tn figure 7(b) for the 500 flap
deflection., A slight decre&se in section 11ft coeflficilent
along the linesr portion of these ecurvéeés occurs wWith - -
increasing Reynolds number, but the maxirmm section 11ft
coefficlent does not vary g&ppreclably with an increase

In Reynolds number from 6 X 106 to 9 X% 106. The value

of Clyay Obtained at a Reynolds nurber of § x 100 for
& 50° flap deflectian was 2.76. ' E

wee

.
.
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Because the maximum section 1ift coefficient obtained
with the use of vane 1 was not high encugh to meet the
requirexents for the proposed airplane, 1lift tests were = "~ - —
made of two flap configurations using vane 3 at & Reynolds
nuwber of 2.2 X 10° (fig.9(a)). The highest value of
Clax WS obtained with conflruration 2 at a deflection

of 50°, For this flap combination the effect on the 1lift
characteristics of inecreaslng the Reynolds number from

2.2 x 10° to 9 x 106 (rig. 9(b)) 1s similser to thet
observed from tests of vane l.6 Iift tests were also made
at a Reynolds nurber of 8 x 10° when configuration 2 was
deflected 30° and l;0° as well as 50° (fig. 9(c)). This
range of flap posltions includes the deflections which
may he used for take-off and landing. Ssction itchigg- o
mo:ent charsacteristics at & Reynolds number of x 10

are presented 1n figure 10 for flap deflections ranging

from 0° %o 50° in 10° increments. ' :

An examination of the double-slotted-flap aprangements
tested with vanes 1 and 3 (figs. 6 and 8) seémsto indicste
that the deslired valus of Clpax could not be obtained

because the small size and profilss of venes 1 and 3
prevented the attalinment of proper air-flow conditions
through the flap configurations. TFor this reason extensiw
develonment tests were not made with oither vane 1 or =~
vene 3, &nd tests of vane 2, which w&s also small, were
omitted entirely. Three larger vunes were then desiligned,
(See fig. 2.)

T4Aft data obtained at & Reynolds nurber of 2.3 x 106
for double-slotted-flap arraniements with vanes L, 5,
and 6 are presented In figures 12 and 1. These figures N
show that the highest maximum section 1ift coefflcient T
was attained with a flap arrancement employing vene L.
This value of = ey, Wwas 2.36 as compared with 2.72

and 2.78 attained with flep arrangements employing vanes 5
and 6. : T
After the model was refaired according to the
calculated ordinates, further flap-veane combinations with
vanes 6 and lj were tested at & Reynolds rnumber of 2.3 Xx 106,
These data are presentod in figure 16 for vans 6 and in -
flgures 18(a) and 18(b) for vene L. A meximum section
1ift coefficlent greater than 2.9 was attained wlth the
use of veane l; whereas & maximum section 1lift coefficient
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of 2.78 was the highest value attained with vane 6. Two
of the more promising flap combinatlons using confipgura-
tion 7 of vane l._were then tested at Reynolds numbers

of 6 x 10% and 9 x 10%, 1irt data for which are presented
in figures 18(c) and lé( An 1ncresdse in the Reynolds

number from 2.% X 106 to 9 x 10° resulted in &n increase
in maximue section 1ift coeffilcient to 3.0 for configura-
tion 7 deflected 55° about plvot point G. Pltching-
moment characteristics of the airfoil with this flap
arrangement and with configuration 7 deflected 50° about
pivot noint zre presented in fi~ure 19 at & Reynolds
numbeyr of 6'X 10 : e

In additlion to. the valus of the maximum section 1ift
coefficlent, an Important consideratlon 1n the selection
of a suitabile flap-vane combinatlion 1s the sensltivity
of the flap and vane to sm2ll changes in posltlon and

deflection such as mlight occur as a result of mgnufacturing.'

inaccuracles, At a Reynolds numbe?r of 2.3 X 10°, maximum
section 1ift coefficients between 2.8 and 7.0 were obtained
with several of the flap_combinatlons_ﬂmploylng vane L
(rfig. 18(a) and 18(b)). These 1ift coecfficients are not
only hirher than those obtalined with other vanes but secem
to vary less with changes’ In vane position and deflectiomn,

"Effect of initial angle of attack.- For the wind-
tunnel investigation a constant flap deflection was
maintained while the sectlon angle of attack was lncreased
from a negative value to the positive stall, At large
flan deflflections 1t was found during tests of vane 1 8t
& Reynolds number of 2.3 x 100 that the air flow through
the double slotted flan at the initial angls of attack _
was partly or completely separated, If the section angle
of attack at which the test was besun was not sufficlently
low to prevent inltlal separdation the air flow through
the flap did not recover throughout the cntire range of
ancrle of attack. Results of 1ift tests vhich were started
at varilous angles of attack are presehted in flgure 20,
These data show that with a flap Geoflectlon of 500 g
decrement of maximum scction 1ift coefficlient of 0.30
occurred when the initial anmle of attack was increased .
from -12° to -}j°, A similar though less pronounced trend

may be seen in the recsults pTCScntEﬁ for & J0° flap
deflsction. This anomaly has 8lso been noted In the TDT
at hi~her Reynolds numbers of approximately & x 10
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Because the data obtained during tests of vane 1 seem
to indicate that the initial flow pattern through the
double slotted flap becomes less dependent on the starting
angle of attack as the flap deflsction is decreased, and
because similar irregulsrities in the air flow have not
been observed at low flap deflections during other double-
slotted~flap investigations, it 1s thought that only one
flow pattern, independent of starting angle of attack,
could be established at the low flap deflections, Under
actual flight landing conditions it appears more likely
that the higher rather than the lower 1ift coefficients
would be obtained at high flap deflections, because a good
flow pattern probably would be initially established through
the flap as it 1ls deflected from the retracted position.
The 1ift tests reported herein were started, therefore,
at an angle of attack low encugh to insure that the better
Initial flow conditlons be obtained at high flap deflections.
An Inltial section angle of attack of -12° was considered
sultable, as tests begun at lower angles showed no
increment in the section 1ift coefficlent. If the flap
deflection required for take-off 1ls such that two flow
patterns may exist, however, these two-dimensional results
gseem to indicate thaL the lower 1ift coefficients would be
obtained. '

Tuft surveys.,- Alr-flow conditions observed from tuft
surveys indicated that smooth, unstalled flow over the
vane and flap and through the gap vetween the &irfoll and

vane 1s essential 1f high 1ift ccefficlents are to be -

reallzed., The greatest decrement in Clmax seemed to

result when the vane stalled. The tuft surveys also showed
that the alirfoll itself stalled at low positive section T
engles of attack. Thils observation seems to ‘indicatethat

&t least part of the difficulty encountered in realizing

high maximum section 1ift coefficisnts resulted from

stalling of the airfoll rather than of the flap or vane.

Effcect of leading-edge roughness.- The effcct on the
meximum sectlon 11ft coeflicient of standerd alrfoil
leading-~edge roughness was determined for one of the better.
flap combinations using vane L., The data were obtained

at 2 Reynolds number of 6 x 100 and are presented in
firure 18(c), together with the data obtained for the

sare Reynolds number and flap comdbination with the airfoil
leading edge in the swooth condition. The decrement in
maximum section 1lift coefficient caused by standard
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alrfoil leading-edge roughness was approximately tle same
for the airfoil with the flap deflected 50° (fig. 18(c))
as for the airfoll with the fldp retracted (fig. 5).

CONCLUSICES

The results of a two-dimensional wind-tunnel investi-
gatlon of =n uoproximately lli-percent-thick modified
NACA hbwseries-type alrfoll section equivped with a double
slotted flav indicate the following conclusions:

1. A maximum section 1ift coefficient of 3.0 was
obtained for a gSO deflection of a flap configuration
emnloying a 0.085l=airfoll chord vane (vanely).

2« The 1ift coefficlents obtained vwith the use of
vane . generally were higher than those obtained with
the other vanes tested and were .less ssnsltive to changes
in vane position and deflection. o '

3. Standard alrfoil-leading-edge roughness caused
approximately the same decrsment in maximum sectlon 1lift
coefficient for the sirfoll with the flap deflected 50°
as for the ailrfoll with the flap retracted.

i Differsnt values of the meximum sectlon 1ift
coefficlent were cbtalned at high flap deflections if the
angle of attack at which the test was begun was not
suffictently low to prevent initial alr-flow separation.

Langley Memorial Aeronautical Laboratcry o
National Adviscry Committee for Aeronautlcs __
Lengley Field, Va., April 22, 1946

REFERENCE ' .

1. Abbott, Ira H., von Doenhoff, Albert E., and Stivers,
Louls 8., Jr.: Summary of Alrfoll Data. NACA
ACR Fo. L5C05, 19L5.

/

e



NACA TN No. 1110

' TABLE I
ORDINATES OF AN AIRFOIL SECTION FORMED BY A STRAIGHT-LINE

PAIRING BETWEEN A MODIFIED NACA 66(215)-21ly AIRFOIL
SECTION AND A MODIFIED NACA 65(112)-213 AIRFOIL SECTION

[Btations and ordinates given in percent alrfoll chorﬂ

Upper Surface Lower Surface
8tation Ordinate Station Ordinate
° 171 ° 33 ° 171 2 629
:323 150?% :258 -1.0

. l lolﬂl- .863 "'1.1'.].6
.283 lo 00 1003 -1.2 0
0863 1.§38 1.30 "1.
1,163 1, 38 1.563 -1.0113
10979 2.0 5 1. g .-1.500
2. z_é 2.26 loi l "'1. 58
E. 6 2.70 2. 17 -lo 71
. 92 5.20% X 5-1)-[»2 -2.525
Z.g’(l .525 10.121 -15.50L;
1 .872 2.5 . 15.13% =l1.2
19.89 .3 20.1153 .73
23.908 6.350 25,117 =5.133
50.020 T.433 30.079 ) -5.225
35:5¢% il 825 | 2k
ﬁs.ogz g.o 1 Eh.gh -%I;EZ
49.983 T7.967 hS-ZZ5 -S-ZuG
23.367 7.763 9.122 2:4%
0.03 2.375 0.025 :E.zué
65.0 813 6h.322 .7Lhé
70.092 6'85% 63'835 :%.g g
S | bm | gl | Sl
ghl7ﬁé 1:928 é: 92 :113ﬁ§
100.000 .067 ol;.850 -.1150
---------- 100.000 -0067

NATIONAL ADVISORY
COMMITTEE FOR AERONAUTICS
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TABLE II
ORDINATES OF THE FLAP TESTED
[Stetions and ordinates given in
percent alrfoll chord
| Upper Burface Lower Surface
Station |[Ordinate]| 8tation Ordinate
02 0 . 1 "'2'
}’Z.O§ %.00 gﬁ.ao o5 %
9.0 l. . <99 «l,0
'50.00 Z.Zi ) 93.35 "'oll-s
81.00 2. 100.00 -, 07
2,00 2. %
«50 2.
.00 2.30
32‘50 20 6
90'23 2:53
L. T5 lolﬁ
100.00 <07
L.E. radiusg 1.5 percent chord
NATIONAL ADVISORY
COMMITTEE FOR AERONAUTICS
L.E., .
77.29 percent ¢
S N __Airfoll chord line

/

1.5 percent c

L.E.

- N
78.5 percent ¢

/

‘) l.2 percent ¢

TeEBo

..

-
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TABLE III

ORDINATES OF VANE 1

[Btations and ordinates given in
percent vane chord|

TABLE IV _
ORDINATES OF VANE 3
[8tations and ordinates given in

percent vane chord]

Upper Surface

-ILower Surface

ORDINATES OF VANE L

Statlion Ordmaté Station | Ordinate
te | BR | 1a | 1B
Ghp | e | Bl |
g | B gy | &
2L, 1 3320 2l.19 2123
A | B8 | a8 | 1E
18.38 55.86 | 18.38 19:38
£h | x| 2052
72.60 2%23 72:20 .68
Qg | 2y | e | Fa
g | b | Ep | B
100,00 | . 1.60 |100.00 | =mm-

TABLE V¥

[SBtations and ordinates given in

percent vane chord]

ORDINATES OF VANE 5

Upper ls'ur'ra.oe Lower Burface
Station Ordinate |.8tation Ordinate
0 11.61 0 11.61
1.2% %g_.ég 1.%_ ;%g
2%3 TR 2%3 1 112
S. Zg- 5 9.68. 32

12.89 31.81 12.89 o]
16.12 33.22 16.12 0
| 2R | 28| .8
u§:§§ éﬁzgg u‘é:%g | -g:?%
Zuzg 28:85 Zutg 9:32
2.60 23.70 Za. 0 _3.52
0.65 17.90 0.65 .07
83.72 11.61 88.;2 2.32
96.779 L.51 96.'(9 .25
99.00 2.39 39.00 o
100.00 1% 100.00 -
TABLE VI

[Btations snd ordinates given in

percent vane chord]

Upper Surface

Lower Surface

Station Ordiflate | 8tation | Ordinate
0 11.,.23 ) 11;.23
1.1 19.0 1.13 .
o gﬁ%% L7 i:ég
1138 2.9133 11238 ;:78
17.82 ga. to 17.82 «36
Zg.zg %.49 2;. g 0
2 -8 23, g 2 .69 2.71
£3:3 3298 1157 323%
L. 31.35 L7. ' 523

) 53-@ 29.22 533%_ g.l _
29. 8 2 .82 29.32 .9
2032 | B | s Ll
£ St §7'2° 8:88
89.07 ggﬁ : 3&1# 3T
93.01 . 95.01 .
98.81 2.61 98.81 o

| 100.00 1.66 . —

Upper Surfsace Lower Surface
.8tation Ordinate| Station | Ordinate
o 8.11 0 8.11
1.35 13.2 1.35 L.19
2,70 15, 2.70 2.8
g.l;l 19.00 g.hl 1.2
11 21,61 JA1 32
10.81 2%,6% *10.81 0
13.21 23.35 . 13,51 .25
20.25 28.70 . 20.25 1.35
27.01 30,60 27.01 3.11
3.79 31.60 2.79 5.41
0.2 21.70 o.gs 776
L. 31.09 | . g 10,13
2).;.0 29.5 <0 12,22
60.81 2 -2 60.81 1.;;18.
gﬁ?g 21.03 53?2 13,2l
1.09 16.88 1.09 1l. 5;
87.81 11.89 87.81 8.2
- Sli. 60 6.9 ol..60 3,65
§8.80 2.70 .80 0
100.00 1.40° | 100.00 ———

NATIONAL ADVISORY
COMMITTEE FOR AERONAUTICS
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TABLE VII
ORDINATES OF VANE 6

[Btations and ordinates glven in
percent airfoil chord

Upper Surface Lower Surface
Btation [Ordinate | Station [Ordlinate
o} 12.50 0 12.50
%'% 18. LL %.% 6.;5

. 200 L 000
500 23.25 5.00 2.85
T+50 25.69 T+ 50 1.53%0

10.00 27.70 10.00 .65
25.00 31,20 25.00 1.75
31.25 25.29 31.25 3.15
750 35.80 7.50 5.00
275 35.61 3-%5 7.12
50.00 3 ,ég 50.00 .00
6.25 21.88 26-25 10.2
2.50 28.75 2.50 | 10.8
68.38 25.320 68.38 10.58
5. 21.25 5‘ .
l°25 16093 1'25 g.Ll-3
gg-Bg 12.13 gg.gg 5.92
. f e L4 2. O
5:48 | 1:88 | 438 | ©
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TABIR VIII
DIMENSIONS OF THE VARIOUS FLAP AND VANE CONFPIGURATION

15

B v'ape T.E. position Anﬂgs Eg’gwgggevggg
Vane Configu~| From airfoll| ibove airfoil airfoll chord
ration L.E., x, chord 1line, 7, line,
(percent ¢)| (percent ) {deg

1 1 78.00 2.45 52,5
3 1 78.54 2.0 51.0
3 2 77-71 1.88 18.5
I 1 78.54 2.75 Lh.o
h 2 7808 2.7 ﬁ'g
l(_. 3 78.0 2.3 .

N L 77.75 1.88 .5
ll- 5 76.96 1-514. ).].0.0
L 6 76.88 142 Lo.o
L 7 T7.63 2.50 .25
5 1 77.83 2.17 50.0
6 1 76.83 1.7 .0
6 2 77.25 lo£ gg..o
6 3 76.54 1.8% 45.0
6 i 7575 2,08 hﬁ.s
é 5 76.00 l.h2 47.0
6 6 77~25 1-58 3Z.25

: | To
I“——x“airrou L.E.
?
Airfoll chord line _ J t -
X

\ Vane
Plap
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COMMITTEE FOR AERONAUTICS
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Vane chord.line.
.061}.63 -
Vane 1
Vane ) chord line
Vane 3%
\\- , Vane chord line
e , 08546 ——
Vene L
- _..i 1 inch }o—
Vane chord line
pe——— ,0771c
Vane 5
: Vane chord line
pe—— 4 08340 ——>
vane 6 . ’ NATIONAL ADVISORY
COMMITTEE FOR AERONAUTICS
Pigure 2.- 8Sketches of the five vanes used on the 2l~inch-

chord double slotted flap model.
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Figure 1l.- Various arrangements of the double slotted flap tested with vane .
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